Citrulline in the rat brain: immunohistochemistry and coexistence with NADPH-diaphorase.
The presence in the brain of the urea cycle intermediate citrulline in the absence of a complete urea cycle has never been adequately explained. In an attempt to clarify this problem, we developed antibodies to citrulline and determined the distribution of citrulline-immunoreactivity in fixed sections of rat brain using immunoperoxidase and indirect immunofluorescence techniques. Citrulline-positive neurons were found to have a restricted distribution within the brain. A few cells were present in the cortex and corpus callosum. A large population of strongly stained cells was diffusely scattered throughout the striatum, nucleus accumbens and olfactory tubercle. Less strongly stained cells were detected in the supraoptic and paraventricular nuclei of the hypothalamus, the dorsal raphe, and the laterodorsal and pedunculopontine tegmental nuclei of the pons. The citrulline-immunoreactive cells were similar to those previously shown to contain NADPH-diaphorase activity, and double staining experiments indicated that citrulline-immunoreactivity was present in a subpopulation of NADPH-diaphorase-positive neurons. We have recently identified NADPH-diaphorase as a nitric oxide synthase. Thus the presence of citrulline in these cells suggests that it is formed within the brain as a coproduct during nitric oxide formation from arginine.